Circadian rhythms of cellular functions have been measured in organ and cell cultures from various tissues of multicellular organisms 1 . These results have shown that the basic mechanism of circadian rhythms is located in each cell and that the ability to generate circadian oscillations is maintained during development and differentiation. Cellular circadian rhythms in higher animal organisms, however, are controlled by a number of integrating mechanisms as food intake or hormonal and neuronal regulation 2 , a fact, which has been tested by starvation experiments 3 or by removal of hormonal glands 4> 5 . Changes in phase and pattern of several circadian functions have been observed as a consequence. More rigorous, what the absence of integrating mechanisms is concerned, are cell cultures in vitro: experiments with rat liver suspension cultures have already revealed drastic alterations of the daily rhythm of tyrosine aminotransferase activity 6 when compared to the rhythm in vivo 5 . In order to analyse possible changes of the pattern which may signalize changes in the coupling of several cellular rhythms we tested the oxygen consumption of liver suspension cultures.
Female Sprague-Dawley rats, 3 -7 days old, were killed and the liver excised; the liver was then cut into small pieces and the cells separated in a dissolving medium 7 . The dissolved liver cells were incubated in a medium consisting of Eagle's mixture and Earl's salt solution, both without NaHC03, 10% calf serum, 50 000 IU penicillin and 0.1 g/1 streptomycin at a pH of 7.4. The culture was kept at 37 °C, agitated by a magnetic stirrer under a light-dark cycle of 12 hours light (500 lx) and 12 hours darkness (5 lx). These conditions were maintained for about 3 weeks before the oxygen consumption was tested. Oxygen consumption was measured in an automatic Warburg-apparatus (Longator, Braun) with pure oxygen atmosphere, each series of experiments lasting at least 48 hours.
The results of 10 independent series of experiments show a daily rhythm of oxygen consumption with a bimodal pattern (Fig. 1 a) : the two peaks occurring shortly after the transition from light to dark and vice versa. This is documented by plotting the average oxygen consumption over 40 hours as well as by plotting the Requests for reprints should be sent to Prof. Dr. L. RENSING, I. Zoologisches Institut, D-3400 Göttingen, W.-Germany.
;b distribution of maxima over 24 hours (Fig. 1 b) . The rhythm of the oxygen consumption can be phase-shifted by a four hr phase-shift of the light-dark cycle, but is probably not induced directly by light and darkness, since the increase of consumption takes place before the light-dark transitions occur, results that are in line with other experiments confirming the existence of circadian rhythms in rat liver suspension culture 8 . When comparing the observed pattern with the pattern of oxygen consumption in whole organisms 8 or in liver pieces shortly after excision 9 an obvious difference appears: the latter show unimodal rhythms with a maximum occurring at night. After removal of the adrenals, the pineal gland, thyroid or pituitary only a decrease of the amplitude, but no changes of phase or pattern had been observed in the rhythm of oxygen consumption of the whole animal 8 . This result may be due to the fact that the locomotor activity rhythm will mainly determine the oxygen consumption and that the activity rhythm is not much affected by the removal of hormonal glands. Different circadian functions in rat liver, however, show either a unimodal or a bimodal pattern 2 under normal conditions which can be changed by manipulation of the Cortisol level 10 or starvation 8 . The appearance of a bimodal pattern in vitro may indicate that the absence of integrating factors enhances the uncoupling of two or more cellular oscillators. Carotid body, blood vessels, corrosion casting technique, scanning electron microscopy.
For the interpretation of observations on the distribution of oxygen partial pressure, blood flow and flow distributions within the carotid body, knowledge of the arrangement of vessels is indispensable 1_4, 6 . Since the technique of reconstruction from serial sections is rather time-consuming 10 , similar as MURA-KAMI 7 we developed a method which allows a survey about the arrangement of the greater vessels as well as the capillaries of the carotid body in a shorter time. After preparation 8 the carotid body was perfused with physiological saline solution to which 1 ml Papa- verine (0.8 mg/ml) was added. Then, in order to fill the vascular system of the carotid body, Technovit® 5 • 9 was infused by means of an infusion pump (Braun, Melsungen) with a rate of 33.3 ,ul/min which corresponds to the normal blood flow. Ligation of the outflowing vessels was not necessary since Technovit polymerizes very rapidly. After 2 min perfusion with Technovit, the carotid body was removed, macerated in 40 per cent KOH and then washed out with distilled water. Then the cast of Technovit was coated with gold /platinum in an EPA 100 (Leybold/Heraeus). The preparation was examined under the scanninig electron microscope Stereoscan S 4 of Cambridge Instruments *.
Fig. 1 ** shows that with this technique it is possible to fill homogeneously the ramifications and complexpathways of the numerous vessels in the carotid body. Artefacts could not be observed. The question of whether all perfused capillaries are filled with Technovit has to be clarified in further experiments. Our experiments have shown that especially with the methacrylic methyl ester monomer Technovit it is possible to fill such a complicated vessel network as the carotid body sufficiently well.
